Objective Quality-of-care indicators have not yet been deWned for patients with bladder cancer. Nonetheless, certain aspects of bladder cancer care can be evaluated to quantify the quality of care delivered. We sought to determine trends in continent urinary diversion to evaluate the adoption of this more optimal reconstruction. Methods Subjects who underwent radical cystectomy for a primary diagnosis of bladder cancer were identiWed from the Healthcare Cost and Utilization Project Nationwide Inpatient Sample. We identiWed covariates independently associated with utilization of continent urinary diversion after radical cystectomy using multivariate logistic regression modeling. We then examined trends in diversion type based on patient and hospital characteristics and examined the impact of hospital volume on use of continent reconstruction. Results Our weighted sample included 5,075 subjects (14.3%) who underwent continent urinary diversion and 30,295 subjects (85.7%) who underwent an ileal conduit. Independent correlates of continent diversion included younger age, male gender, having private insurance, and undergoing surgery at an urban teaching hospital. Hospitals performing continent diversions on more than 40% of their cystectomies had a yearly cystectomy volume of 0.8 surgeries. Subjects treated at high-volume hospitals trended toward lower rates of comorbid conditions. Conclusions We identiWed substantial disparities in continent diversion which, based on yearly trends, are unlikely to improve in the near future. Continent reconstructions are not the exclusive domain of high-volume cystectomy centers. Yet eVorts to increase rates of this complex reconstruction must concentrate on technique dissemination and better deWnition of the quality-of-life detriments incurred by cystectomy patients.
Introduction
The formal study of quality of care in bladder cancer remains in its infancy. Unlike prostate cancer, with deWned quality indicators that may be applied to various clinical settings [1] , no quality measures have been described for bladder cancer. Clinical guidelines have deWned appropriate management strategies for initially diagnosed non-invasive transitional cell carcinoma of the bladder, recurrent cancers, and invasive and metastatic bladder cancer [2] [3] [4] [5] . These guidelines are based on expert opinion of how bladder cancer patients should be managed, and thus represent current standards for quality of care in bladder cancer.
Yet quality of care may be as simple as ensuring that patients undergoing transurethral resections of bladder tumors receive a postoperative intravesical instillation of mitomycin, that those with signiWcant comorbidity receive medical clearance prior to radical cystectomy, or that those without speciWc clinical contraindications are oVered continent urinary diversion. Thus, rates of utilization of continent reconstruction serve as a measure of one aspect of quality of care for bladder cancer patients undergoing radical cystectomy.
The past decade has witnessed a marked expansion in acceptable criteria for continent urinary diversion. Formerly reserved for men with invasive cancers localized to the bladder, continent reconstruction has proven feasible among women, the elderly, and those with more locally advanced cancers, including patients with prostate invasion and lymph node metastases [6] [7] [8] [9] . Despite equivocal health-related quality of life results comparing continent reconstructions to incontinent ileal conduit diversions [10] [11] [12] [13] [14] [15] [16] , most experts consider continent urinary diversion to be the optimal reconstructive modality [7, 17] .
Limitations of the quality-of-life instruments, rather than equivalent outcomes, likely mediate the published results [18] . Thus, continent urinary diversion is considered the reconstruction of choice in the absence of clinical contraindications. We sought to characterize national trends in continent urinary diversion and to examine correlates of its utilization.
Methods

Patient population
We identiWed individuals undergoing radical cystectomy for bladder cancer from the nationally representative Nationwide Inpatient Sample (NIS) in order to comprehensively characterize trends in urinary diversion following radical cystectomy. The NIS, managed by the Healthcare Cost and Utilization Project, is a stratiWed random sample of admissions to hospitals in 38 states. The NIS captures over 8 million patient discharges with a sampling algorithm designed to generalize admissions data to the US population. The NIS carries no longitudinal information; thus, the unit of analysis is an individual patient admission. Further, the NIS only contains claims and cost information, with no cancer-speciWc data such as histology, stage, or grade. Diagnoses, procedures performed, and comorbid conditions are tabulated through discharge and procedure International ClassiWcation of Diseases [9th revision (ICD-9)] codes.
Our cohort comprised subjects with a primary diagnosis of bladder cancer who underwent radical cystectomy (ICD-9 code 57.71). We restricted our sample to those for whom codes for the mode of urinary diversion were available. We categorized subjects as recipients of either a continent reconstruction (orthotopic neobladder or continent cutaneous reservoir, ICD-9 code 57.87) or incontinent urinary diversion (ileal or colonic conduit, ICD-9 code 56.51) based on secondary procedure codes concomitant with a code for radical cystectomy. Subjects were identiWed from NIS for the years 1998-2005.
Independent variables
We abstracted subject-and hospital-speciWc variables thought to be associated with the type of reconstruction utilized. Demographic variables analyzed included age, sex, and race/ethnicity. Due to the paucity of non-whites who underwent radical cystectomy for bladder cancer in NIS, we dichotomized race/ethnicity into whites and non-whites. We categorized primary payer as those with private insurance, Medicare, and Medicaid or other insurance or payer coverage. Individual socioeconomic status variables are not available in either data source; thus, income was ascribed to subjects based on linkage of their ZIP code to US Census Bureau data. We assessed comorbidity of our subjects with the Elixhauser method, where we identiWed individual comorbid conditions [19] . Cancer-speciWc data are not available in NIS; however, NIS permits analysis of subjects in all age groups, compared with restriction to subjects 65 years and older in the more commonly used Surveillance, Epidemiology, and End Results registry linked to Medicare claims data.
Hospital characteristics abstracted included hospital location and teaching status, hospital region, and cystectomy volume. We dichotomized hospital volume according to its 90th percentile for the sample. This corresponded to three or more cystectomies per year. To determine whether trends in continent diversion reXected trends across provider or trends only at tertiary referral or high volume centers, we also examined the 95th and 99th percentile of hospital volume. This corresponded to Wve or more and ten or more cystectomies annually, respectively. Region refers to US Census Region.
Statistical analysis
We present descriptive statistics for patient and provider data, compared by reconstructive modality with Chi-squared analysis for categorical variables and independent sample t-tests for continuous variables. Multivariable logistic regression determined variables independently associated with continent urinary diversion, incorporating covariates a priori selected as hypothesized correlates of diversion type. Factors incorporated into these models included patient demographic (age, gender, ethnicity, primary payer) and clinical covariates (comorbid conditions) as well as hospital characteristics (hospital type, hospital cystectomy volume).
We then examined trends in utilization of continent diversion in order to determine the current state of adoption of continent reconstruction following radical cystectomy for bladder cancer. We stratiWed rates of continent urinary diversion by patients and provider characteristics. All statistical analyses were performed with SAS 9.02 (SAS Institute, Cary, NC).
Results
Our survey-weighted sample yielded 35,370 bladder cancer subjects from the NIS who underwent radical cystectomy with urinary diversion in the years 1998-2005. Of those, 5,075 (14.3%) received a continent urinary diversion and 30,295 (85.7%) were reconstructed with an incontinent conduit. Table 1 displays the characteristics of the study sample stratiWed by modality of urinary diversion. Subjects who received a continent reconstruction were younger than those who received a conduit. Continent diversion was more prevalent among males and less common among subjects with Medicare as the primary payer. Hospital characteristics associated with continent urinary diversion on univariate analysis included higher cystectomy volume, and urban teaching hospitals. Table 2 displays the multivariate model of covariates independently associated with continent reconstruction. Older age, female gender, having Medicaid or other insurance coverage, and select comorbid conditions were independently associated with decreased odds of continent diversion. Surprisingly, non-whites had higher odds of continent diversion than whites. Compared with subjects treated at urban teaching hospitals, those treated at urban non-teaching hospitals had lower odds of continent reconstruction following radical cystectomy for bladder cancer. To evaluate whether the trends identiWed reXected saturation of the highest volume centers, we examined rates of continent reconstruction at individual hospitals. Unweighted, our sample included 906 centers. Of these, no continent reconstructions were performed at 535 hospitals (59.1%) accounting for 1,500 of the 5,602 cystectomies in the unweighted sample (26.8%). At 218 hospitals (24.1%), greater than 25% of cystectomies were followed by continent urinary diversions, with surgical volume at these institutions ranging from one case over the study period to greater than 21 cystectomies annually. Over 40% of reconstructions were continent at 119 centers (13.1%), with hospital cystectomy volume ranging from one surgery over the study period to 10.2 cystectomies per year, on average. Mean cystectomy volume for centers performing more than 40% of diversions in a continent manner was 0.8, implying that the majority of centers performing a high proportion of continent reconstructions were low volume hospitals.
To determine whether diVerential utilization of continent diversion at high and low volume hospitals reXected diVerential case mix, i.e., identiWcation of few high volume hospitals with high proportions of continent reconstructions implies that patients at these centers have a greater burden of comorbid illness, we examined rates of comorbid illness stratiWed by hospital volume (Table 3) . We observed a trend toward increased comorbidity among subjects treated at low volume centers, which was signiWcant for comorbid congestive heart failure, peripheral vascular disease, chronic lung disease, and iron deWciency anemia.
Discussion
Our study has several important Wndings. First, consistent with prior analyses [20] , we identiWed disparities in the utilization of continent reconstruction on the basis of patient and provider characteristics. Older patients, females, those of lower socioeconomic status, those with greater comorbidity, and those treated at urban non-teaching hospitals compared with those treated at urban teaching institutions had lower odds, all other covariates held constant, of undergoing continent urinary diversion. These results validate prior work from the nationally representative SEER-Medicare dataset and corroborate sociodemographic disparities and a pronounced provider inXuence on utilization of continent diversion after radical cystectomy for bladder cancer [20] . Second, our examination of trends in continent reconstruction suggests limited adoption of this more optimal diversion. Although there appeared to be an increase from the 90s to the early part of the new century, the proportion of patients undergoing continent reconstructions appears to have plateaued, regardless of patient gender or hospital type. Despite expansion of accepted criteria for consideration of continent diversions to include women and those with locally advanced cancers, less than 20% of patients in 2005 received a neobladder. The technical complexity and increased demand of the nursing required to care for patients with orthotopic and cutaneous neobladders may mediate their limited dissemination. The rise in rates may have represented increased utilization of continent reconstruction among providers equipped to provide this diversion. The subsequent plateau, however, demonstrates that the number of those available providers is limited.
Third, the majority of hospitals sampled do not perform continent urinary diversions at all. This led us to believe that whatever expansion in continent reconstruction that has occurred has been at tertiary referral centers, with limited adoption at lower volume, non-teaching institutions. Stein reported the experience of possibly the highest volume cystectomy center in the US and noted that greater than 90% of patients undergoing radical cystectomy for bladder cancer receive either an orthotopic or cutaneous neobladder [7] . Contrary to our expectations, however, many of these low-volume institutions perform a substantial proportion of continent reconstructions. At 38 institutions with annual average cystectomy volumes of less than 1, 100% of the diversions performed were continent. The average cystectomy volume of hospitals that performed continent diversions on at least one-quarter of their cystectomy patients was just over one surgery per year.
We had previously thought that, similar to the urbanization of radical cystectomy care in general [21] , continent reconstructions had become the domain of urban teaching hospitals. We thus considered the possibility of case-mix diVerences between high and low-volume institutions. If high-volume centers manage bladder cancer patients with a greater burden of comorbid illness, low rates of continent diversion may be justiWed. To the contrary, we found that patients treated at high volume centers tended toward a lower prevalence of comorbid illness.
So how may we increase the proportion of patients oVered continent urinary diversion? When just over half of hospitals performing radical cystectomies oVer continent urinary diversions, better dissemination of technique and alignment of hospitals ill-equipped to manage these complex reconstructions with high volume centers is mandatory. We must also understand the processes that facilitate utilization of continent diversion at low-volume centers. We need to understand whether continent diversions increase morbidity and mortality outcomes after radical cystectomy: disproving this commonly held belief may decrease provider reluctance to oVer more complex reconstructions. Finally, we must develop better quality-of-life measures after cystectomy and diversion. Although current instruments show no discernible diVerence in quality of life between those reconstructed with continent or incontinent diversions, this may be an indictment of the ability of current questionnaires to capture concerns of neobladder and conduit patients, male and female, in a way that permits valid comparison.
We identiWed disparities in utilization of continent diversion, alarming trends in the uptake of this complex reconstruction, and hospital characteristics that confound our ability to understand processes to increase rates of continent reconstruction that may be disseminated. These Wndings underscore the need for further work in this arena to maximize the population of patients to whom this more optimal reconstruction is available. As Dr. Stein stated, "orthotopic diversion has had a tremendously positive impact on patients requiring cystectomy. It is imperative that we improve upon our existing ideas and techniques so that we may provide patients an even more improved quality of life following cystectomy in the future" [7] .
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